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_HJEM SUGARBEET PLANT is adapted 1o a wide range in climate, It is
a major crop in irrigated areas because of its tolerance to salinity, hardiness,
and its productivity which makes it a good cash crop under various growing
seasons and soils. The major areas of irrigated sugarbeets are in California,
Colorado, Idaho, Nebraska, Washington, and Wyoming. The major non-
irrigated sugarbeet arcas are in the Red River Valley of Minnesota and
North Dakota and in Michigan (37).

" The objectives of this chapter are to summarize (I} measured evapo-
transpiration from the sugarbeet crop and to relate these values to mete-
orological conditions and degree of crop cover at various stages of plant
growth, (2) the eflects of various soil moisture levels on reot yield and
sugar production, and (3) the major characteristics of various irrigation
methods and to recommend practical pracedures for irrigation water man-
agement 1o assure near-optimum production of sugar.

Irrigation provides a favorable soil environment for the germination
of sceds, emergence of seedlings, and development of the root system, and
maintains {avorable moisture levels and salt concentrations in the soil
solution so as not to resirict significantly the photosynthetic process (15, 20).
The amount of water retained within the tissue of the beet tops and the

IRRIGATION AND WATER MANACEMENT 191

beet roots is only about I percent of the total evaporated from a field during
the growing season. Therefore, irrigation replenishes water that has been
transpired by the plants or evaporated {rom the soil surface. However,
since water evaporauing from the soil surface is salt free and plants selec-
tively absorb dissolved salts, sustained crop production also requires the
maintenance of a favorable salt concentration in the soil. The only prac-
tical means of controlling the salt concentration is to allow 2 iraction of
the water applied to the soil to pass through the root zone (leaching). The

_fraction of the water applied that is essential {leaching requirement) to con-

trol salts is a beneficial and necessary use of water {14).

Managing the soil moisture reservoir can be a relatively complicated
procedure if the basic principles involved are not understood. The irri-
gator cannot see when the reservoir is full or nearly empty. In addition,
the reservoir is leaky. If the root zone is refilled at each irrigation, some
leakage or waste occurs for several days following each irrigation. However,
if leaching is required, some deep percolation is essential.

Management of the reservoir can be relatively simply if a few basic’
principles are understood. The quantity of water evaporated from the soil
and transpired by the plants is largely determined by the metecrological
conditions and the degree of plant cover during the cropping season. Most
sugarbeet’ evapotranspiration data include the sum of evaporation and
transpiration from planting to harvest. There may be additional evapora-
tion losses before planting in the spring and after harvest in the fall which
must be considered when accounting for the annual water requirement.

’ DEFINITIONS i

The {ollowing definitions explain the terminology used in this chapter.

Transpiration is the loss of water in the form of vapor irom plants. All
zerial parts of plants may lose some water du,/:.mu%m_,mao:. but most of the
water is lost through the stomates.

Ewvapotranspiration is the sum of water lost by transpiration and
evaporation from the soil or from exterior portions of the plants.

Consumptive use is essentially identical to evapotranspiration. It dif-

“fers by the inclusion of water retained in plant tissues. For most agricul-

tural plants, the amount of water retained by plants is insignificant when
compared to the amount evaporated (15}

Deep percolation is the amount of water that passes beyond the root
zone of the crop. : :

Leaching requivement is the relative portion of the irrigation water
applied that must pass through the root zone in arder to mainzin a favor-
able salt concentration in the soil solution. :

Effective rainfall is the amount of rainfzll that is used in evapoiran-
spiration and leaching. .

Irrigation water requirement is the total amount of water required to
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